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(57)Abstract 

PROBLEM TO BE SOLVED: To linearly amplify a specific nucleic acid sequence by incubating a 
specific nucleic acid sequence, a specific primary primer or the like, a substrate, a buffer solution 
and a template dependent polymerization enzyme under a balanced or a limited cycling condition. 
SOLUTION: A specific nucleic acid sequence is linearly amplified by incubating a specific nucleic 
acid sequence by the use of a primary primer or a nucleic acid fabric which contains (A) the first 
segment that is complementary to the first part in the above specific nucleic acid sequence and 
can perform the template dependent first extension and (B) the second segment that is not 
identical to the component A and identical to the second part in the above specific nucleic acid 
sequence, can combine with the sequence complementary to this component B, performs the 
second primer extension and can provide the linkage of the first segment in the second primer or 
the nucleic acid fabric to the first part in the successive above specific nucleic acid sequence so 
as to substrate the first primer extension under a balanced or a limited cycling condition in the 
presence of a substrate, a buffer solution and a template dependent polymerization enzyme. 
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, > y->^u- hKffttCDHEioH««^|«&. *yx [Mull \ ) PEttM^^-tM 

rt -eor < i v) *2<*:^^H*s*^£n 1 [n»qri 2 ) «*<D»ra2W**e«w<: wit *> 

i i «>* y > > hd. tt< sw^ofitBie «hn • r i wtm-f? < -* - * tc t* 

W. Stt«. ^J:^>^u-hfiT?t4fi^(bS**: 20 {A^i^-bJOf-O-c*^ t i > tttttottt 

fa^^>7b-hfifefftt*^ftB*^»arx lift >k tj^tx. 

CefOHEHIfc J:Mitf«*7 A £ fcliflmfii.*fli < B ) 32 0>b > K "C^ IT, < i ) ft* 1 tf-b ? 

hL- ; CftttJtJ. &#X<r>#mm* h tcstK«*c*BI— -c*Q „ <t/c < s O ttffC 

MK^2^^^^-^rc^tt««*«irtWt;-c* r(i v) *£ec^^^7-rt«j^«$n-cK!ii??^ 

[IMUF4] M52SL<?:-b^>!-4<.,<lta*2<?? EX*C. 

*fctt5i^uty Kr^o^*str. Ii*3ifWcS2ttO ttttNflNMM0, HT© JO* > K 

^o-bA. (A) *lfl>"b^-rf> h'Cft-jT, ti>MStf©tfB 

fc3S ^U**K*A:ltJe *V*+};7 + & J# <B> *2£>-fe>V rO C^r, t i > St*l C^-fcr^ 

i^^Krta^^>*-^u-hffifl:aCf. iS*3f *£^^>o h c^tmneMiCiad 0W V -tLx ( . 
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a*s * fc ti o u> ?»ftTc ftttst. asts 
l 4 ] lf£» l cc-ft*^ 7 A -? -Ztatm 

new zoom** a -* - * nmmmi 
ttmromeff 1 h * fcamsa3&2 w 

> h 2 ©WW7 7 4 * - * /cfc*ttBttS5*<PP 

F7*p **S<y. AbMl 2<c£*®7 r P*x. 
[IS** 1 6 ] W£M 1 £fljW7* ^-*fc«J«a 

32 vxm? 7 a a fctt*0i#®MBir 2 ®* y 

*H£-fc^>K *fctf*<DiS*. *fct;£-tft6<07 
7 *?di*ft6<^Stetfl£ii*V 

e^^-7*-M t *fcti-eos^. ^siif*ui>f 

[B#R 2 1 ] BGjmjM(,fe<l:mftt*JH<>B 
[B#V2 2 ) S5£S l cw^77 ^-SfcttttB 



(3) <SB2 0 00-3 7 ] 9 4 

4 

2*?<Z)i: h r 

<a> anDtsoorcfc^r, < i } ftftJEcilB 

WRtKOV&lll 1 W-b y > > M fc(*M2*2 Grii 
SO ^2 43EfcIit2 5tClE^7'p-tA # 
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[ Stf* 2 7 J TO» 1 (TAm?* * ~* 1 

(Mr, »*«2 3«:KiM&7'a-b^. 

^tfKTtPW ffiaifl>*?jt> h$?d±fT 
a^-fv-ttS. &ttti*<oM1i<Z *e>tSWf*ctt 

ft#'ff2 fiKBdcpyp*^, 
t £»*3P a 1 J fi!2» ] (TAijmy 7 ^ - * fctitfBB 

fert^y a -b * 'Cfc TT tiT^is ■ 
h : 

Ii6**2<&-fe > Y ^ y y r ^ * t,T& 

(tin* ; &£tfcT£Xfi ,16^881, tfflitffcJ: 

«c*f«* Mar*. 70*a. 

tSB#=3 3 ] *tftf&f+. ft**-* * 'J > t *J 

[eS*«3 4j gffiaiCQ* flS2*2G>-b 
TO* Sfl^-f *fcitffca?««£ 



(4i ftP32t)00-37 1 94 

[ MOT 3 5 ) W»- -l^m-Xti lift Bttfcto 

[iB^3 6 3 »B»l©-feyjOh, TO*E<D* 
10 fll2*3 K WS2SI*>:^«^ 

3 2<cS£*t^o-b^ 
20 *Si«**T?*>4, 12. 2 3, *fctt3 2 

2 3, *&tt3 2«E)l*r^KElK>^P*^. 

.>a5^4>, S**«3 9K:e*c^'rp'b^ 

a^OicSBttCD^P*^ 
[«#«4 2 ] TOfk^»^S^RineH«:dtr. 
JS4 0^SEttcc^P'b^. 

[ S** 4 3 ] ffilB** W^S^ js u r - J: c; 
*t*0. »*fR4 3^Ka^^P-fe^ 



lof 1 



7/9/2008 2:40 PM 



http://www4.ipdLinpit.go-j p/tjcontentdben.ipdl?N0000=21&,» 



7 

fctt ? ? ? J > h «r * i« r *j J: Pft*f* * fc li 
&&&zntt?y ^ > h **ffi**x£*EST£, 

T^-fe*. ID 
7*a-fe* 0 

[is*S4 8 ) t*-$-±<omiit¥ttfc 

[a*** 4 9 ] (MB*- £ -lOwMkWSS 
0 ] Hfi^AXWO. (IK* ?ft£T#* 

f*#^4 5fCK*^7C-fe^. 
IS*3f4 5«:Stt^P^A. 

t 6*#js 5 5 ] hk y ? > «j .t r * k * 

dtp. «*3P4 5 fcB(WF:*J-bA, 

tt£, ftfctMt, ttfttSHt. J§Eiit*?!£fcJ: 

Tf4. 7"d^, 



194 

[SRMHKtllM] 
[ 0 0 0 11 

& ttR0±riK>*:*4>7 p -b x k flf 
[0 00 2] *?^Kfeot:SIBS:fcliE]«ft*£ 

^asftSit <PCR) T-fcft (Sa i k i fc. 196 5 
Science 230: 1350-1354), P 
CR*, ttfAItt, iSfc+JMfr, 

II. RNA^tDNAntf-KWOlf&fcl&K* 

tcODNA*"i>5 - tf ^ i J: tf 

5, T. V, bJlVGz 1 f a r> d, D. H. [199 
)] Bjociiein. 3 0:7661-756 

r *zt **nkicr*>. pony v j v-Emmt 
(o&m&mm * t*« u r j$ o , 

JKr>an-hand!e>] tox&frti&Z. iS»S 
fS«:^<*^*IU^'5'6^ti:, C0CW«fc, PCR 
?>?>)i>tzmm*Kls. tcMMUWMW, ft 

<*S1«5*S5, 4 39, 793^. 5 
95, S9 1*i toJ:^R3H5, 612. 199^, £ 

tii«B4C*3W4. *©J:-»ftiCE>ti* , C. PCR 
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4*>y*i«£?6. RIMME&**:. LCRJSltt 
tcij^t:att^ft^5n**^tca^L (Backma 
n, HtMWMiWfimiO 3 2 0 3 0 8*, 
Landesrren, U. 198 8 Scienc 
e 24 I ; 1 07 7. Wu. DfcJtfVa Mac 
e, R. B. 1989 Genomics 4;56 
0. Bar any, F. 199 1, Proc Na 
t. Acad. Sci. USA SB 18 9). CCt? 

CCPltt, 3SR (Kvoh P D- Y. Proc. 
Nat. Acad. Sci. USA 86:1173- 
1177) te^tfNASBA (Kievitfi. T6, 
1991 J, Virol. Methods 35:2 
73-2 86. 49ft *m*<PV#*t 

CftbttftP. EffW>fifiW>DNA«iRN 

it. RNasc iMUcmEU *0X±*WJ**fl> 

*WT*:DNA#lJ^*-* < R Na & 

eH. *»J:CXRNA*y>^— tf. TMAKftKM' 

-asr»*^j:oC*ift$#i4<otcWur, 3 5RfcJ:tf 

NASBAtCla^f, t-ftfett, B Na C 

eH. *»J:t>RNA#V>^-**3R<CJ:-?x'il0t8n 

fl. -tilths*. Mft*flHfcK«feJ:CHlC'* 



«) M2 0 00-37 1 9 4 

10 

10 [0006] Wa ! her h <P roc, Nat. Ac 
ad. Sci. U. S. A. 1992, 89 ; 392 
-3 96, «s«»*T#*t i^wnr 4) KA'-rT 
£3<*tti>»ai*te« (St rand Displac 
ement Amplification) ftteJtt* 

A->s>3Wfc**ni:4d!> {*aw*»»5, 270, 
Mcot-r^siiWcaKtfrsr*"* mil 

[ 0 0 0 7 ] *OX«tC|ftffl S 

*©j:^ttitotux'. *ffttiftiefeb» 
40 n-saiait. rt.«^uiiiW92-9&*cx^6 t c<??a 

Si* ^»fl«W^«*tf55i^i>^u:*e?liT:ij 
h<tut:«s?hii^ PCR^jgtto^tt3n^*g 

i**«iifH©f^>^ y > ^ - W*M»tc**tt»T 
^t^KL^c f Sa i K i 6, 198 5 Scienc 
e 23 0 ; 1 35 0- ] 35 4 J • PC 
RK&ctWft. •fftttWaT. aquat icusS 
55 3t© D N A * 'J / ^ — y©f6«K J: OAStlfc 
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ISa i 1988 Science 239; 
4 8 7 - 4 0 k > . »it©S a ■ k i ©Wt*K?S * 

eve fftt I* ♦ -e 1/ r $ *ifcflQ t tf* 4 1* ^ 0 

[0 00 8]^£fc^*JWPCR(P^li:. 

er6<»996, Nuc I. Acids Rec 
24.5021-5025. vWM<l>irtf# 4 OrS 

I*, d I TP {dGTP<D^ifca>*&77D 20 

A<C-W*B«T&C4K«JfcU -tUt:RNA»m> 

A mm* r > * 1/ - h 4 1 XftBT* C 4 fci&tf * C 4 
ft6*>ft™a d i T P<£H& 

*!ctett£H««iafccow, *o est btf^v^ 
[0009] ae^fc^c^/^t^ifiE?^*^ 

It Mb xamfofCXG I 1 l> e r t (Proc Na 
t. Acad. Sc i. S. A- 197?, 7 
4, 560-5 64) K£vtIEttSft£*^3A^ 
ft£ ^0'Sant r er*> (Proc. Nat- Ac 
&d. Sc i. S. A. ] 97 7, 74. 549 
3-5467) (C J: -7 ftfciW ♦•-/tt'Cfc 



#■2 0 00-3 7 194 
l? 

Utc. Maxaffl*JJ:0'G i I t> e tBMK£K~?t' 
r. c^c4i*. WMMHU/. «i*r*«»ft* 

nee rBW**CCr3l*X . l-tfWMD** 4 

[ i) 0 ! 0 ] cfc 0iS*KL4d^r 4 £*J*SE£li 

"C. *S«fW5p 24 1, Oeo^cctitt. ^53J> 

tfJtttofc. dNTPi/ciidqNTP^J'^+^KJ 

^(Beck6. Nucleic Acsdi Re 
5. 1 I 7 ; 5 1 \ 5-5 123) *teU 

J: * icm»aw: f*JB (Anjor fc&. J B 
i ochem. Biop!iy&. Methods 19 
6 6, 13:3 I 5-323fcJ:^> , $^>tc tr^* 

KOii^n©^ (Sequenase i in a & e 

Protocol BooK 1993 Unite 
d States Biochemical Cor P 
oral «oii. Cleveland, Oh i 
o) , Wi|6©4^©*»«:. ^W**-C#JT4Urtt 

x. -;x#s«fc;iffltfttia?iWi^i/m^4i,oPfiJE 

*ST*, 77^^-W+&OH<OlIiSlftclNTPOffi 
[ 0 0 1 2 ] C 0C«tli WlW)RISfi4 tTOWW* 

j?^u^? L i : ef*<^>3B^ £ *:- 7 riEiiS5n'ci^. c<*> 
C4i*. sr*|4l»ftddNTPiC^orit, *5Bt^ 
S5, 0 47. 5 1 9*K*H-THQbb 5*)^Co 
cu::aa^r, ttAcMOHHffl^, 4 £9, 9 
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ddNTPtc^t»ri±, *l36frS4. 7 2 9. 94 7 
Kfc^iTM >ddendorf hK&-?X&ffi2tiXl> 
4. i£P>tt**m^X\t> *SftSttS5, 02 
7. SSC'^'H»5. 346, 603*;E1*5. 2 
3 0. 7B1«;H»5. 3 6 0. 5£3*;teJ:Wa 
17 1, &3 4**«fiOC&>. j5fffl<E7^ 
tiBOfti*. tL,-C»«f 4. ceo 

tittle J: ?r. ^**M*. MffMta^i&trNKJ:^ 

Si 9 LiAtC 4 # »; -rf ^ - tftC-?l * XftiLiffl * fc I* 

?44L'*M»*r4 (ProDer^ *SW*S*» 
s, 332, see*, #i*»#*t; a^**U). t: 

-tt. ^n^^itMsr^io-cRUte^fiisf ^ 
(tafefe. *4>H»ft«:ftj^sn*i<'J> l 7— urn 
4fc 4est> c£*ft«tvct*4 is. b 

ecK 1990 Methods in E n z y m 

0 I o ? y 1 8 4 r 6 1 l , «fc. fflMtt^TtM 
^4). MiSWCfl)#)WK:Tt»*c^< 

m< KsfiK4a«4i^>7-*«M*wni*i*4c 
tt*>MJi*tf4c t*imw*4. cnew 

•Wlfcl*. Wrtf*(DNA*'J>^-*> ©JO 
[0013] 

tftw^^L^^if 4WK] m*m> 

4. 

[0014) 

>h . (a) shams sotwcA??, {i>awi£ 

X < i » ) ?>*l«- hfttfttOSn <Z>feS£Utt4. 
trJOOK 4d (B) *20Me?>> K'*7r. 

1 i J SUB 1 CD* ? -rf > h tC|«ttK«t]-'CA 0 , 



ffl) 4SW2 0 00-3 7 194 

( » i i ) tt»2©-b^*"> hOfBifitfttEPl 

tt. ( i & o 5 t a i i c ) Sfc0JB*1M 5> >J > 

> * ©. si < i^oOTMBW&rt* i 

'u- MtftttSdftKX : 4iff ; 4 

{ooi5i i oo^tettarii, iLi&m?? a 

[0016] ] ocoSWBttr ti, ±SiS3)KB7 7 ^ ir- 

[0017] i o®RieBa-ct±, isea i <r>* > 
srciifiiaoffscc'tott, ^a< th\ oa$ 

tools] i o^iwa^ii, ±iai2©-fe^>> 

-*L,-HBt 3^*14. 

[002O i -^x^itsis-cit, ±«3a i > 

[0022] i*ttWftU4ttHrcii l Jjattss 
[0024] i o^s*tt»»r s±. H&m-? * A 

50 mm, &mm> w^^f-w, **^:± 
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1 1) o 2 5 ] *sw«fc, tt<o%mm**m.x> 

tm-VM. *l*X < i i } tt1^CQglKni(3»2 

Q>tmK&wfiH£m>-~v&*>, < i i i > s»2 y 

^7 4 * -f*5 ? h Cfc 1 7 <f ? - f#fi£S 

>F©, Sk»S<5ttBe^^»lc0g^o>»S^* 
S£ RjotRMltu: *f < v - * Stiffs 

ttT© a-w-b ^> > h . ( a ) a l ©* ? >■ 

W©*yjf> hi?*>VC. C i ) M14He?>:/ t 
±y*t>YlMWNB*CW&l*1i. ( i v> » 

-rtgtasrw^. im* feting* 
[oo26] i oo^ytt-c?±, ±aa i ©riwt ? 

-f -? - * fc ±32S 2 #0$ 7 ? V ^ - * 

fctf L/C** 84. 

[0027] 1 o<p?afejgtei?|i, ±b» 1 OWE? ? 

-f tcimm&to±±.&s2<o'm7 m ? a 

[0 02 6] 1 O^SitttttTTii, Xl2ftl0fM|7? 

_bi5fU2<7>^ ^. ±ias2^W«^^^7-s fc 

tMMt«4m±S» 1 9* > h *itttLhKSI 2<D 
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16 

jt > (t, # a < <t t> l -xDSrS* h fc * * u * ^ f 

[ 0 0 2 S ] 1 0 < **fcttlTli, ±33* ! fl> 

ftRi^^^-*tl*±l3*2«>fiJll8^^^-Sfctt 
^ffi^Ji52Sl2^^>>Hi. ±fi75^?-* 

[0030] I W«f * l/^rlHHMrU, ±ia«at3 
Wc^ * l'** FSfctt* fl*** F7^0 9#4^* 

[003 2] ]-^w*u^Ste»ttcii, ±tettS3 

hfcJK>u*^F*fcl«»u*^K7^oytt. ±B 

[0034] 1^0*^*fc^SU^fcWIC«i, 
[0035] 1 -wMUMltrB t ±ie3Ul oWRIt^ 

[0036] *awt$^^*fe, 1**OllBKfyt# 

■AtcMWctitinrftO, <-l/c ( s i > f^i' 
y> > h fcj»i»tc#ei-~'C4 9 , (id ttttie«yflr 
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4 $ 'J > ?fcttTT\ &<*!<D7 7 4^-05*1 flVb 

m^cMi ximm#2 vim*? a * fct* 
WK*naT*xfl, tsar*. 

[0 037] 1 ^CHEkMrct*, ie*!G>inH7 7 

>a< ±*i*p<m w<-*jt. ^tK^i^was:* 
nfc? > u-** F«fcit* F7?p ?*aaii 

i^77 4*-©±»£©*** l >Mi. ±62^7 -< 

at* rut x j? u r«fc»jt*u^K7to 
[0039] i * Lp ^HHtt-cit, ±saa$<* *> 

[ o o 4 o ] j 'ttMUMT'tt, ±sa» j W-/ 7 

[004 i] i -^)« * i/ irdtmif -era, jjaats:* 
■tiff- a, 

[00423 i^^^i^Aiaiiit?i» ±sa 
[0 04 3 j j ^3 6^^«;tfib^ifej«ttcti, 

[ () o 4 4 ] 1 Oi&Slttitlt/li, _tte£ I 



6KI2G00-37 194 

I o o 4 s ] tt<omw*±ft&& 

f. UT«)3-9©-b^>h : { a > £ 1 0-fcr ^> > I- 
X 1 * of, ( i ) SfcfitoC'fcB&OTcc* 1 <o##K;*H 

B--C*> 6*3 h ; £3*. ccr ±S2B 
-rf^Wt, tl/-CJOH3©*^>hfc^6lBtl** 

<oftssac?*i*#ft(«^c^*at^x*i *iaar^ 9 
> ^*fr^fea *ffif*6a«3 n**ttrt:if 

6, 

[0049] 1 otiOAHSIItr'tt. ±13^1 1 <EH= ^ > 
^. ±BH2«>%»Vh. ±ES3<&-ty>'>K ± 
l ©77 -V J:cf±ffie57 7 £ > y# 

l o o 5 b ] i ^(PXfMtt-cii, ±se© i 7 ^ ^ 

[oo5i] i «i u^fcaadit. ±b*«© 
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[ 0 0 5 2] 1 UijttttfrCl*. -t3ff#*© 

[0 05 3] lo^jotfiifiijaiamrtt. Jtsa? 

^^> >Mt WMW**- IbMtfJR, l«*(t*fl 
(Phyoio-chemica!) fa j:tfMR 

MB. afc^n6©«i^^^^4fit^^a«Rsn 
[005 4] eccHfSM'XtKM-cia. ±aa 

[ 0 0 5 5] 1 * tcHZ U4tBflttm 

±saf k?ft#f *ttB«i& t 3*3 4, 
[0 05 6] ]o<W:9a6*ctt*U>**lltt'Ctt, 

1 0 0 5 7]] **3J: *J * UiftHmrctt, 

I'M, ^^fb^nxi^c^feiaiiisn-ct^^ 

p=rf KB*c^r©MKr * «ta*rci*JCn,>*fc 
kbb <* n-c^«-*-i art 1 . baw> 

et c, n^-s4.-^-©tn«i(*. 

[ 0 0 5 9]] otticfttt BtK. ±B&jttXG<g 1 _b 

[0060] 1 ^SftSfeT'l*, ±fi±BXBC, ± « 
*. 

[008 1] 1 m&toiS&Vte. IKJ-M-^- 
±©±8BfM£«Sltailt. Bv*J»&, 

[ 0 06 2] 1 -TOMBBB-Ctt, -tB*- * * - *- 
±0±&lbmtt&B(*. HtittoQIU. 

[0063] 1 -tMBSBTI*. ±B*iOXS«\ _b 

Off*. 

[006 4] 1 -TOAMM-Ctt, ±te*rtxe^, -b 50 



BB2000-37 194 

[ 0 0 6 5] 1 -w£*ss«rii, ±83* fifc^+li, 
a^Bftgni**. 

loose] i -ttoufcsti-ca, ±a<wtxgia, a 

[0068] 1 -WBrtMII-Ctt, ±82'/ .'Hi. d*V 7 
*'J*7 4 K^U*3*»4, 

[0069] i *w*BBBt?i*, ite^ftxiit*. * 

[0070] i -pfl^RifisaT?^ ±H*mxsi* t * 
xmt.* ^jfetSiwt, ttaeftft^. attiiit, 

1 007 i ] *sfwi«fc. w«smK?»tc»r4«d> 
etc (S^^ffrSTEi* * £«tben t± a? i * 

as*iittx**B£-r*, 

[0 07 2] *£Wt36<e*fc. BSHtiHI. 
[0073] «SOttBB3!flJ*:aLttUnKit«i 

H-c*&. mace, »£-feir^>h <b> ». (it 
ara*y-K>h *b> (*. ( i vj ^sBafet£Rs:tr^ 
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21 

[Do?'!] ttmmfite#&m 

Off*. 2-?«?*^> , >h*Stf a MA) 

&2K, *ftlt ( i i ) «£q«BE 

y> Mi. Mil) Pfcfcy^vhc&HMIEWctfd 
L,f»4 0 £4^, B2*^>> Hi. f * vj 

w*>n*. »2*y^vh (B) it aroAwGUi 

CfS*, »4K. * , v) telMfclfflHWW 

^ 2 7 ^ ^ n 



WI2000-37 194 

[007 51 *#WKj:^rttft£tt6<£it ft 
a&6 fir t *S S flWttt©WBE?<toJ:t> ^WtHttf** 

air***. »fc mim7?4v-*tiMiftff>9i 

3V 1 -fc ^ t (A ) 4*2 -7OTffl*0*M4*HI 
>0 hit, (ii) hfifeSltBl <*fi^5f|tt 

r*a. sr2-fe$of>i <b> tt 4o©wb*-9*h 

It. ( ! i ) 2 »»i*Jt«tciai- 

»3K. «iit < i i i > st2*?>:> 

1 4 -7 -co* 1 Hr y> > K^>, «JtOttKKPJc9* 

^*rM^rfeffi5n^i. ^2^Rg^p^^-*fcit 
»i^?^7-M«tMHftmi«Mli 1 Cft«, ^2 
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21 

> 7' i, - h m 11* 'J ? - f ti**-C4> *>, £ 

a^SH. mat fc^r 
sm'VfevMm&H*. true* 
[007 71 «stc*ft^tcj:-7T:^3n^ 

[ ') 0 7 6 J *^KJ: o Ctt^SttaB^o** 

■c. Atcnntfdtemtirtwzt <tt>] -*t>» 

I 0 07 9] *IM^©J«BKiffl*. , C, fetftttBB, 
[008 1] 

*« 

*&«*mi. *p^*^/na«jy^rv5fc^*t^ 
[ 0 0 8 2] flfctn fiE<5*i4*ifes& 



SIB2000-37 1 9 4 

[ f) 0 8 5 ] *ttflH3, ttBE9JW2^lU^)3 

[0 1)86] toW^WT-ti, KhMim-at*^ 
[0 087] MMHf7?HT7~|i. 

loose] ttftSEW 7v4v-ttc\tt5 4-?- 
nwbkc «* w * ffs®e9R* ink Pi- r bttNn-c 

[ 0 0 8 9] y / > \ li, _tlOT*fe*>* > 

[0D9 0j*eW!li. a> a5*5t*WE*l**** 

awttflUFF -cattwBJEcDT^^u- h ©parr', 

[009 1 ) ttt©«BBfl«)^JlW>?c»<D^7 -f 

^?t,r--b J*J:&SDA£j:^-cffllCT3tt*£V/ 
[ 0 0 9 2] 9f«<J[)77 

«DWMrirr«. *#WK4a^"C, =fflft»MWIi, 
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25 

&&$-<D7Uv Sterns m**, 

[00941 i&WMfPItt? ? 4 tXftKttft 
r. 1-?J:d #1*^9 -f?-* 

E*ft*£. =£ft&M|Mttt*, *EH«>^ 

K**o»ft. ifc, Cfttt, 

n^ni:i^ <*m»iiwwo8/7 4 8. see 

^;««W5, 4 3 2, 6 5 44. tf#<0*3** 

I* *y > f 0D|WW*MteH6*'r ftM2 * ^> > V 
G>S E 4 7 'J * *f tr~ » > tc J: ? *C*tt $ ft ft ~* 

t o o e s ] % w > t a. *w*fci*#Jti!©i>r n 
*^si<ccttd*nii«. ftmtetftL'T-fedoot 

tih w&fa* star btctt>v>i5m mm 

08/749, 266^ < l 996* ] Ifll 50tB 
6. tfinWte^KJ: *J > h *ttS*ft«8<U,i; 

/*W6ftfSft#cftKH*3ftv<,>, tiooH*. 
ft, 

[ !) 0 9 6 ] ftffltt^Xff *&^cEjfi*R<*> 

w>hK^t:HS»;*ft«ft. testtffttz 50 



M2000-37 1 94 
26 

^Xfffi^J: QMti ft*C tt(l«(CL#l»*ZA 

ft, ffi^fc*u>'>hi*fc, Mlft^K«Hifl!flMt 

>0 htom Ivfll.ttS T4*£*3 

* - -fe© J: ^> a * > M £ ]K fcft f* ft#C ft 6 <C » 
^3ftttt'. Ch6<P*u>> hiL'C«*fe. W'A 

> n- * Kfli»f *=>ft»^cn6^pat 

3ft/il-. Klt» 9f*SC7^^-?^feJ: 

[00971 ^^^S^^^^-W^^C/^t 

5t^U4-^K. IfcttRNAMtfCfflAB, 3SR, 
N A SB A, ^O'TMA) ^CS^^S^tC 

l*. ^asDA^c^uxiassnci^j:^/-! jst^? 
i«. 

10 098] *^c^niCDIi, ttV^WK 
fl>A:«i * ft«f * *«cd*** a nuMkrc * 6„ 

Wa^f*Ott9lfBWl€r««H9fc: WST ft * X 

«>. JH£-b^> h <B) tt. 4-^)«^3ft 

{ i ) S it ^> > ^ cc*MWcJA-rft£. K«c. 
-eft** < r i ) fts^tjrBrflew^ssewtc^w^H 
-*c*ft. ^3ic, nt±9*yy (Q) ii. t i « 



lof 1 



7/9/20082:42 PM 



http://www4,ipdlinpit.goJp/tjcontentdbenjpdl?N0000^21&,. 



27 

-HW&ritdii, *i-x-entMi 

It. WtwttW^toJ:^*^^^^?--*^*^ 

( 0 10 0] I2«i/Aif£di9«[>7 'P*XG>fta>fifiCfc 

tt*©tt»«ft:t*iU^> h <SUfc£V>K £2* 

*K7*P«*. ±iBfl^(2*^>^a 
♦:ii*nW6. MBtCli. «2<b?>:<<HCK0ti*n 

[■:> KM] ^*#ti, SB l * ^jO h«fci*:/3-f-? 

£**U**F*&l*s*l>**F7+pyi*. *<?M 
MfJ'Stf ***** * \'*f F'SfcttX * L<*7 F7* 

10 1 02] ttmitccntt. rub*? 

ttBM«fcA6 1 >t±S*2 A v-s felittBttBfti 
^7 ^ -v -a ^Ktllr^«~^BlMlMM>IBffi^ J: 



4MSOOO-3T 194 

28 

Off*. cn6«!>»«»*»JI**6&»©**». *S 
EI*tiilfifi»0B/7 4 9 T 2 6 6^ (*«lffl**J!Of* 

BfUte Eft* h BSHtc^B W*Ctm«'C* *E*J 

tf. |f^7 r ^^^-*te^«#»(»»2*W> 

MtftCr. MflrtnMNHtt. Bl*iOr>H*J:tf 
[0 1 04] tttttMi. Bi£fl*£n*. iettr* 

ftKifitiiaiBHi:'**. cn^o^^ji^i: 

*Bf^J:«/'C:0^>7 r ^-h«)Tjii©t«)*TB*. R 
5*>iC, Ct\hV>XWDkX\t, 
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29 

* ^a«D n Acaaro^ e*-**t*»**P^ss^ ft 
to i o e ] tt«a^^5:^^^^-^«*:c/SBfiia*i 

<D#Wt, J. G. Vechfiler ([1991] 
C f i t . Rev. B i o c h e m. Mot. Bio 
L 26.-277-2 A9. *BW»4>"C»«t--5} (C 

& riwj ^ C «MC«HM*. A. KornDefstoJ: 
cn\ A. Ba He rwi^r, rDNA Reph 
caiioiv *2Ifij <1992>W. H. Free 
man ana Co. NY. NY tf^StW 

Rite, Mii^^Htecftaic. ttfatc 

MR:? 9 «/ -?-4>#MUft£S.3" </ sr >J *V tf- 



EW2 0 00-37 194 
Ifrr is t * f *B * ft & * »J >' 9 - * *c»frc * 4 
[o 1 09 J f+fi7^^?-tcjyw*^rttf»«« 

T*<f;5KRo&e6 UMtiMK, 5 9 5, 89 1 
*. 335, 6 12. 199*, B***Wi*4>-ef* 
«T4) KJ:? , Cft!W^*WSftt , i»4. 6*t/ Ro 
se6tcJ;^ClS«3ft^ , r^T:©f5ll^i>'fi^i*, * 
CD** -f J: E>'ttg**Wcato>r > *u - ^ 

i*saRNAc©PKtt. *-7<p^x#*to-r*tc 

*nUtt'£ {R. L P. A d g id & 6, 'The B 
i ocheini & t ry of the Nuclei 
c A c i d & j [ I 9 9 Z ] Chapman & 
Hal!. London. LL K- , *Wd4 E £f' 
&fflt&> b Ros egkU^XttftSftfe, ^ 

5 hftdEftmWVltttt »t PGR NM0&ti>Cft£ 

100-2, 000 J«^u*-^r, *>J;tfJ:tJtf*l/< 

tts o o ^-io, o o ottttcm* uci^xtfrwmr 

-©-tor >^ri^- ^6©3E^SMI6tttftT4*#© 
1 4 C 6 V < tt^atti* FI4 *y»4«)«l+ 
»K«W»^aC4T7*4&l^, *«Mj*c««*ft4 

J:->C*«3ft4*^lt **4fc«MlM***fr 

- ^wfiwL, - ftj rt? 4fc tote ^ofi«f±^ 6 
<fff^s«i^S4t4fc»iCd2«-c*4. R o g eJbofe 
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ti. *-tt4 J5-lCJ:vC, SftiliRNA^P*- 
> * h ±£«R NA# 'J* 7 

* t RNAG^tfKftff*' ^"P-fe***, 7V-yicm 
S*n6KFJtf«abTRNA7'P*~*~*$^* 
£Vtiicnwr«tini iaJ:»DNA«*;»JTft*4*l» 
ic*5HSfcvC^£*M4:#frfS. •UfcttlUE*4 

*«fff«BDNA7D-r#, a»*tt'C*4, 

[0 111] *afJ©C0Jftlli*fc, ?>7U-h 

CftfMKMplttr**. AtttCitWAiftjl 
K7S^|W*te*4lffi44l^. 2b&*M|IMtp 

[0 1 l 2 J *0H(i**:. ff«C9KMM<r*ft«» 

ti. wT^is»*fc(i^st:S*r4ert«>xfi€^ 

ft. 4ttCDttKH9to^«^SI 1 t»*j ^ ^ - * & ti 

ttt fttiA>*J ©* I tm*v 4 MMMft 
fc«»«:^4IPl-tr^>>h (A) Wfef*. 

It. h) c<&#*w1JttB»©sr l gAftccftiw: 
ttlMrc*0, *o-c ti i) r^fc^httlHMi 



L7) fill 2 9 00-37 194 

3? 

ti. ( i > »1 *JM>h <A> ifclflKH-'Cfc 
I*. W2«C, < i i > «€0«Bffifl©*2« 

0±*«ftK:R-t fc A*. si2 -b y y > oe>» 3 «#Wk 

1 0 l I 3 ] K < MB?* ^ ^- 
>h (A) fcJrMK-feJOfW fB) *:£tf. 30 1* 

> h c b > ti. c i ) m]*9J>\-t&imz&-? 
tw. m2ic -enii, ( i i ) f^cttH»tlc-ff2 

(B> li, ( i i i > »2*jy-rf>KPWlBW«c<*ft 
S2 * > h < B ) <J>34 <C4J«ttt. ( • 

[0114] fattOfctW*0<D#it«flWNi7'u*AtC 

id^'C, afittJffl7^'V?-*fetiaK*«^^^ 

2nn7 r 9^-7-*bU:KMIMWIt. Pll#-CAW« 

40 Y *^^ti*£^l»7 7-r^-#^ttlB1»»teC9S 
l -fe r>' > f $ Jtli» 2 * 9 J > Y K«*J jA5 nff *. 
Wta?u*? L K*fc«^*u*?-K7'fDy 

li. ftSQ^^^Hpg^totca^iisns*. 

[0 ] 15] ±tCSBHi#Ai«»»*J©C «Q#««WtM7 

50 -i^i±»2WRi7^^?-oai2%rjf>K*. a* 
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33 

I > h * C 4 *tt 

6. c^J:^aat!i:^i'ut*Fj;^k*^i'i^f ft 

[0116] eH^*>4^o-bAO»ep«fflcci*<,nr, 
9 ] WW? 4 -?~v>m Ite > h * fctiBS 

iff FT^Py*****. CCfc. tt£*i7U**F 
* l*** FT *U, *n%fl>»tiSt 4WW 
#K«'tf-*»Hs^>FaA:lt7 r -7^-?-**«. 

t >i**<«*<c^r^te**w>3 * & c 4 % 

c©iM«B«W&WJ» Fife 

r*s * i, * * f t * d ? (2 . *7}i#^m>**> a **c £ 

im *? 4 * - 1 1< < ItfftMMHU fcltsr 2 Wfty 5 

[-) 1 1 & ] 9M«WKb#nifttt«^P'bX^ 
^tc^^-cftftsnft. c ©7 a -tea**, *?^©t*»ffi 

mr Fi*iTtea^t»* B whom 

1 > Fttetts LMbwukT**. 32* « 

CBXCMOT. 4o<oftia#c:a>xU-rf>f 

*if«^i. 3 1 tc, ■eni*. ( • > m 1 * 9* > \ 4 
3W«ich— -cat-. £2<e, wui. ( » , >1*S£> 

>h (B) G>5P3<Dfcftii C 1 » i > W2 > F 
MB) a>S4<£tt*li i 1 v) *m*tc\imtt4 

Foe- *j*<P«Bffifl{psi 1 tf fc^fci&fc? 



«W2 9 00-37 194 
34 

fiflktt. ttiJK^i^^Fjfeii^^u^^FT^-p^ 
£35^**FSfc!i**U** KT^P ^/WOii* 

> k > F«>i-rn'*»*!rttT4fc»tt*ffl**«i* 1 » ! 

HM) ^ v - * fcttmnMfeMU 1 -b F*fc 
liWE-b^VF, »2MM79^?-«fe»ttMN« 

444. ^V<it]^CD^«?5'Utf F'afcttJR^I^ 
*f FT^P y tW 1 fi«S^ 4^-<Qm2 t ^> > F 

l-tf K*fcv*^^L^>FT^P^iA. SttAR-ca 
«ffC**J, ^-OCrt^li. ^>^-Al/-Flf1«3tr v 
[ :) 12 0] Blttlfi^^-rcsn 
>Fifc;iS2t3ffi7-^^-7-w-b^>>h (iJttiSI 

] ^«i^^U5*-*FS?<:li«i'L,^^FT^oi''t i 
S'Ut* F*fci*X 9\**?Y7*ny\t* *tth<D* 

?U*^F"*fctf**U*^FT^P«t, MCWBO 

[0121] *^sa^n^*Naea«4*<e<DJc»<ote 
[0122] *««(t*fe. *«^n^c4^W*?n 
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35 

S fctf ttMHMftli, 3 o<&* y > K ( a ) 
< b > , JE* < c } *St.\ 0 1 * > h ( a ) 
it. < t > fifeo&SNEFII&Sl I tt£fc£ffft£fBMm 

TO?* ft. *£<b$00 h ( bl i*. ft*<P»»Efl 

fttoftoKA^b^Wfenft. c<D7*Hsxw 

ft. ^+^-v 3 >t« . fc«0tS6ffiyiJt*. -tntc 

sna. Guar. 7 
litahWft. 

[0 ] 24] 3 qfcg*£U*f FSftlt*#U* 

fei>TfH£ft1*«. *2* 

»3*^pf>h ^!77^H»5, £2 

*te(***l-*f KTtuWfc »l*W>h. S2 
[0 125) MSlHttfc. *-fl>^-f 

astray btc. mi^^-wfe^. 
[0126] m<tt&vmwtemK^^e>± 

*>hKRt*fc!**it5ft*. *fcWS*ftft. CODJ:^ 



ftB82 000-37 194 
36 

m * JWWRWS < * £ U7-* (^4STi> K 

[0 I 2 7 ] #£«0tf«Stis RT«C**K»Mii 
4, 

[0 1 2 8] ( 

[ 0 l 2 9 ] ^^^^-^#itt^0|tC«!«$h4*S 
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v 

*5Jteecti, coca* gtttfctttfKrttfct** 
2 -f v - * t c l itt»R«^o»4 ^ic^i - "TO f > v 

-©»-fi?*i>»& B hhww*. <-coa^7^, 
h<zt % phv~2<mm. r%#a»*. 

<n607 P-fe^(i, teaKA* 



MB2 0 00 -3 7 $ 94 
38 

[0132] * W<PCC'Bffl*?T$0Katrot*9 -f 

tiara *v-f-*-©fM»MB'W:ry*''f 
^ tc m *± v*M t>oo'c tt ttnacat ^ *r 

Acids Res. 24:5 0 £1-5 0 £5, rt 

ftttl*(cftaw-C'A*?, f or»2-te^>ffii »i 
xrnamm, ^^^-ttdvaon^ »2*s^. a 
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^ - wswssiiHWitc^tr >n:±tcsa*ij n t\ -t ^ 

^7^^£-W5 >*a*3t£B2 10 
^MffTTMiMU, «W>^^- (A) 

ti6ei«M«tt t *»©7 7-r?- <b) ±*&l< 

*f»©» 1 77 ^^-ii^c^^Bti|ftyy»^«^3n^ 

M*T*fc«<c. B 5 tc* IHM> 
77^- < A > K J: ^-77W3^rccdSt*W?«^^ 

oit*f'**3D5. *asm^7i,- Mjn.o>fTO5]flfe*i 40, 

[0 135) mm>7?4v-U&tc. B2*?*>Y 



4M2Q 00-3 7 194 
40 

»0&/749. 2 665 cftK3IHltiJ:CXau:*«« 

(fr ««>7 v -? - * A: 1**7 <f v - mttM>? > * I' - 

&»K ft f T- flOD**-?©*- A ^ A JU- 7'4d <fc CXft 
*cg ^iST© I 7 4 ■? - te^SSE* * Uff 4 2 * 

[*i36]£©MMt cn^ttasnfdKS©?' 

&«3n»6. «i©^©ft&fltt^4 7-iid. 
«Hi. ZiXUBRfli 7*^-**£BPfi©ff4. 02 
S2#aE fcJMfcR:^-?-©* 1 >^u- h 

^*cwi»tcia^nfcfe^iisi^c**?»4, *2© 

S tVcffifl £ cop 2 42 y > > h © g -f V 'J ¥ A tf- 

[0)37] #fttfW9*e«^*?u, *5iBi fctt»*ir^ 

£^Sl-te^>'>h4tfJ:c;2^02 
6, SP1 ■b^>>K^^ii 1 -*0OSI* 
^tt. Sl^^>>hWl^*ft»ic^K#J&*^ 
-^tta^2-?©^TT1--5S^4-flJJs£0*i4. C<r>£ 

t: ti n tests* n f t * 6 © i ■ t- s «r 
h^t>S2-fe^>h*cJ:-TrfiEffi5nif4 t cne 

[0138] ±KS2«3ftXl***E»W«ffl©ftS© 
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a 

F\ AfctttfftOBSH^raai*. 

[0 139] (S£St£T£*«(D:^^-kJ:ytt 

LCR^J: }*J^fr6W:3SR4aJ:£>'$DA*>J: 
^0tW3fe#»tf&ntt»4, CQJJ^K, PCRJEJfc 

ii. s^?^- -erf cc*c«ffM*S<c«*)! 

C tffiBatfff*^ ? 4 -? - fc J: i> 
<r<t<>3^©*^> Fairs' cn^o*w> 

m>#git. « i Nvttg?) ucitdtvci**. #«w 

> F"U*^*-tt*«d^tfl«|»*lt»«.W s *W { ^ 
ftffa#Cft6^E*<*ha<,*. feiOOFttEl'KNI 

[0141] KMcM-??** CM§tt%fl* 

i > 3»«a>^7Vv-(^n?^> Fit, tis&jei 
[0142] e > ^tt^^v-o:^*^:^ 



a) «M200C-37 194 

4? 

[0 14 3] 3) *f«W^^^-fiC*3-by>>l k 

[oi44] ctt&oMKj:-??. mmtWR&to 
•fjte*-77-/ 

w^hsms, tuTMtcpftJto 

T^^i— lALT-C-ntVWr*. 3&*T\ 3*2 Si J: 

r A*~7tft&*«AU<ff. t^r 2 i* 

[0145] aWttB^Stttttf^jySKJ: -rtMtt 

ffiflahf§*-*PXfi£ 09, 10, fcjtfi !tc 
^*ft4. ^flc-^^Hirv^-ffcliai, 

OHM*, n*WJStc:J:->T:?ft)hH4. cft6G>* 
Si*. MM, Jdj:aBmH*&4QB4#C 

> * a * fc{iaH5«fi«**-fe * 

ttw c *ji^7>n o ^ re* ra#fir i r 

40 frS^^^Cft^^PKlE^ft^t^S^^^T^*? 

ttlfer:^ & Ktc J: otlTtiftB. ^ 6"CJRIt^ 

TTPWWit* dTTPWfiJh^Tli;** 
JSJiWteii*u:, dCTP, aGTP, «»j^adA 

50 [0146] ttfiJ^tt^SU^-C'^Sft^^ii, S 
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to j 4 7 J wm&rmSL t tifc 

9«C*dn**t*M>77 - h 'Id J:tf a - b 

ftdfCttfl-Stlfcx- y©* ^ > KCJ: 

10 14 8] g£!6«AA:^BJcfflX^^L-rtii^> 
ft. •^♦cWfiofc7^^^Hi. B9<DX?i4£S 30 
£ ft* J: ^ vfBWfl* > K&>W y -f */ s 

Cite, ^>^l/-UU*»©f-77 0-^» 

r*. 4-?(0dNTPw»^:*nfc^7-b * yw. m9 

©XIS2 K *c* <C*J1^c££C^£ ft**" 

fc.**^*****. c<o£ 6£c^MbXfiKftni 
fc*fc, (Hiss *r as. *fct*«3E 
t »t ©Kmnu: kw* jww ifts $ *, >s » 

Sr. sSWVADM. H9©X«5Kfett&7*.f-*- 
*>*e*»Jfctt!»T*. XflSli, @9<PX!35<E£to© 

*v4fe©i<rtv»*ttirr6, Mfts&M-fryy-f 



MI2 0 00-3 7 194 

44 

Jf.f¥-f ES 1 !)©X«7Kfl&4v&»S*» 

feB££SLrit4 <g i o©xH8> , cft&©a»afl 
it. m^^y^-^vw^'caBcgi**. 

(t. IS 1 0 UIttS fi, ttli-C. IfittiPWJtt?'? 

-f 7 - ©ftft* £0*HR©IM 7 t> -f 7- co $ 6 tt &f* 
fttfEl G©XS1 OttiRSh*. C©Hftn£tl<tt' 

«IIWbft6. 89^^191 O^^n^J:^ 
[0149] *EWMtofiEK*Hi-C, 3^©*?^ 

s. ea^7^5>?*jj:^gs*35i\ tt* tired 
«xii*jjc/aattiw»rrti*d*»^e;w*tt:j:-7r 

1ft?tlM(C^» v fft)n*, C^Ciii, ^>^u- 
*>n»4 (HID, c<QBtoOTcftic«iiA<r>??4'? 

9^xs i - 6 *c^s n^cc>t is] *.'rajafl5(f-^^sj£ 

Vs> (01 1^XS9)^, #1**^9 ^?^©# 

[0150] mB7^>>^7t>£W*i1#* 

It. 1^J:*^C«*4I5 0S4^ *fcli»ttDNA 
1 > 1 -7fc'Jb«5* 1 ^> > h it, in©»fl*w>-*© 
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[0 15 1] 2MtkWhK\*>VJ±<rM2±9*^Y 

*Rtc j: trff « 5 eefl ± i e^ 1 w y m * ^ v 

[0 152] 3 > #«*fO!> 1 ^U±fl0fH3 1 y > ^ V 

it. s*rt^>^b-^L cffj^i,i# -t-utr-entcj: 
[o 1531 nw*wii*y-rf> htt. swtawtfi 

*CH— c*> Off**, *^ci*St, •tC^Wtc^i 0 f# 
ifi Utters eW?*ttMJvtc*?i»-C4A 6*U B * 

it ft^rt j w ^ «j y -< -b - 1 * s > ic r i o at <*> 
[0154] &&m?&tim\t, l-^si. *2, 

xmtk2t\&Z 9 Cfl>f*£*Jl*X\ WStjOOMt, 

tat. s**^^^»<wpe<o^rn^cj:->i:if 
[o 1 55 ] cmf^^^ummt^ik^tih^ 

J:VCSC0f»* <X*t5atoJ:c;5b} r Cti6©^ 
a*XV>l.*Tt\fr<D&to& J: #j tm®7? 4 

[o 15 6] en****:. 2^atc* 



rt) eW2 000 -3"? 194 

*«aft(catj^, mre-r^MMe. ««4wc4aw^ 

CO. ±SZ<0&&BV2r><cm \ < 4^33* 
^>hfcWT£*«^'flll;t HI 3*5^^1 

<5MX, CM. fc^&titffBlCltS*:. *#m<?:<ctih 
wmctott&mjm&ttirt?* CfttCfcQ. 013 
fcjtfl 5fl>Xf£3tt, *-7>^-h9^0 1^ 
(P*ri*&< £oor>3 ^tt^ftfitcflt^n^c^t 

ft. S*^^^te^J:^^t^ft^r-£^tc>f 
c 4 *r J: * a e w * *k* * -a t«a 

[0 157] @&^l6^fn^*tl4W5^f?14l*aS 

(99, io. 1 1 > 13. fej:c;i 4og«j> . -en 

W©-»CA*?»-5 41^1 2<^*P) . *ft& 
It. 2^2*l*«i!S©f5^fia^4*tS9fl«fl^6 
V4-fl«im^^i:'*D(?6 (a 14** J; 
CH 5> . C©W»(t ttftC3fttt^^T4tll<i^l2* 

[0158] St*fi?7T*fc»«: l oj: Q»i«Hft4fe 
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C25) 

[0159] ( SltoWMft M P5ftC4h) #3^* 

i&oifinw*. cft&t*. *9?ttiw^tEa»ttti 
M»&(i*&. «tt*^#^3ft*#. sfco 

[0 1 60] Wfltotf^/S^ft. cftii v chfco 2D 
t «*6tHfC 4>*B $ till* C t 5 

ft*> aaa*tr^# zhUbWfL&tittfjf^v 

ft ft tf££tcJ:* 5F *W ^ X 4d *WWt J: ^ 
TMffdftiM. cotf&K4H'-c. MEft«M««s» 

J: * l*£S> > 7" V - Y t ox fern £ fttS* * * 
ft:, ^Ittfitr*** fc It C «t ^ & WB tTOfc 

TttlS*ftff4, Kttli. lfcCPDNAK4rt^Wa^-b 
tt£feJ:c«jMIN*. DNa s e 'CGXttfflfkJfc 

itss^ij ^fto^^^ft^Bwatc^-jtr^cT^ft 
ic J: <& v 9t *Sj(M>#C £ 9 ^Wiflf e 3 n 4. 



KPB20 00 -3 7 1 94 
4B 

«c*Mi/ feflMftflfic J: -7 ^ ftfc**D*we J -> 
rttfrft*. W»KS«l*ft*Aue rM>**£li» 

rt'C**Ct*iOtott'-&. An e r 6lcSBS*hfct> 
-?Ttft&<W«E*BflM"*, KUWCiaKSftTcltlfiK: 

^fin$ft^MHa>m. «^vi^j^^bt^ite 

[ 0 1 6 2 ] (£fltftS»> *#B*C4H*r. B^MUl 
^ 4: 4«ST i ^c«:vO«^«**fe j; ztlS&m* 3 ft 

iSctcibi'c, ft^ra^-c**, cc^M^. am 

V ii!f£^»Jt^ J; O T 7 # U 9 - *f*C J: "C ft ^ S ft 

(Probers !987 ( Scien 
ce 23 8 : 336-34 rt*«r*Hai*l?« 

^r^), sr^^ftfecfat*, ^oii^^ftoi^ 
jeto***y>r^. fitc DNA«>J:05t^tti* w 

«*»*p Ch^cr>SErfio>m£ii. 3fi 

n. E«w^^i/**K«:lt^t:, wis * ko> 

*ft^WOi^^tettCC$^i*a^%rt^ 

[oi63j*awK*>i»t:. efteostoEi*. si^ 
[0 164] *ftwc©»ilK:^*'C, SC«<tot: 
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**cO»7 ; >itttisM'*ne *0cn&n:ili*Sft 

Va rd&C£?-C. 4 7 6, 9 £6 

4;H*5. 24 1, rjBD4;MR5, 2 6 • > . 4 3 
34 fcJ:l>Pi3M. 707, 4 4 04f*K?lffl, 

>. Us?"*- . Ui<f> { f I u o 

roiceiit), o-jrjv, t>-?y>b£it\tw>l5A 
*0*. w>f«*». ffc*£*tf<*. x*A*-W* 

OAVjtt^UCli, Texas Red, h&imu 

B*«UM> f + - w ^ 

■C. #Bffifr*5, 4 7 6, 9 2 8^tCJ^T. *&* 
■ttft*5. 24 1, 0 6 04;nff&, 2 6 0, 4 3 
34. bJPFHM, 7 0 7. 4 4 04 (ttttfHMI 

n^^*ffS^gt«rffli^ii^K:iT*>n»*c taw 

[0 1 6 5 ) Cdtfttl*. Ho I) b a fe£tfCocu £ 
z flic J:-? IT *ffWtt*3> 0 4 7, 5 ! 94 

mm t ox m * - * * - * - two* *sqmj i 

4, tJWKtfr&li, dNTP«&tffldNTP©l-r 

tuw nam o n a ».<&^#* ©H^^esa tx 



«) 4M2 000-3? 1 94 

7 9 'M7 4 K^f3*. «< An a o 
e6 ( 1 9 86) cc^'CttJHStl&A^ttl'W&X 
(Sfctt, Smiths, *g*^»5, 17 

!, 5344 teJitfPr ol> e *Sf?i*3*5, 
3 3£, 6 6 64CJVC&IK?ft*AV;MiEHtt 

<*»9iti. A. Ko rn be r 4tfT, A. Bak 
e rtcj:6 T DMA Replication.) *2Jtfi 
{1 992. 44 7-449. W. H. F r e e m 
«n and CO., NY, NY, *WI»*r 

■Ctt. 7i'i>v (a eye l o > h&ttWfh 
(a r a I) mosy I > dNTP*Wfc*if**#C 

(4. DN AMOlftCEMiHa-ttiESa X ? \'*f ft \t 
tc^^t>e^r- Madder) %±4>^^C4t> 
Ji # b * * K© 3 'ttlCC i 7 ^ ✓ SESftfC J: 4 

E* ftftjtepJIft (ptioUc!eavaD!e)fi^ 
tiZtx, *UZ&&ff>ti2lC&m2t\Kft. 3 'OH* 

« [0166] *BWOBtoJftlBtt 1 M(CWt«t\tt* 
Wff <w i> ? - ^ - s * ftiii lsz<o ZKAft#&jc x 
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>. 4dj:or s >a>fc&oif4# 

> JS*. fcACIftOA? h 'J * 0**&&Of»4a»c 
BGHtt*. ftf*®JV,f 

It. Wa rd©H7T StgICSIE) tciaasn4. iSKo 

fl8ftTL»64NTPfcL<Ii4 4NTP*»U** K 
10 16 7] *3»fl<^a*.St*, *-o>*+^*bh 

*tc j; *7 r »j 7* * a A'c#tt<? nfl§4, 

[ 0 1 6 6 ] ft *»9Hi» ttKBnRt^ 

BUM*?***. 4l*Tf»fflEafiMlt*fctt-7h 'J? 5 
* tt fctt 4 7 7 > f * L tt I >ft 

wc^soo h#fctti;?n4„ 



[oi7o] «Ms*st»a^p-bAeMa*5nfc«r**jfl> 
ttHtt, wastes a«ttw. asm 

10 17 2] < E^Otf ffi* ) tf Bi5*JcWfi$lHflfc J t>' 
cc 12*3 n 4£3 tc J: ^ x Urn WityftX K 

mmcwi. sesws*, *e 

SfctiEOIlKWQffeft D N A* V J y - is'It, rtni^S 
)^J:^t:*tt7t?-b^3tl»4 B R*WBI*W*S*) 

[0 174] *^(cj:^*c**$h^ii*^ m 
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[0 175] *%mv)$b!t&fc&# tiftftttttK 9 

»; i *?arc«?W!(c*Wr»i:, i -?©«tc 
[o 176] *eamt ±eec&*jW7P-fexK 

[0177] WTttiMW**, *?ffi<ft«^«Si*:fl 

c i ■eta* hft i». 

[0178] 

* !M y - W Jr. 6 P C R &fav)*&m ) 
U ) HBV^X* FDNAOPCRNWI 
HBV-?>fi?gM*-A-f7 y t>f IENZO 
Di actios t i c*. NY. NY>*>*^HBV# 

t)M/u ! < o I tC7* l. 2X] 0'3t-<DHB 
VdRft) T?A>4. 1 i» KEHBVtffl, lXpEftEf 
fS f P e r k i n - £ J oi e r , Emeryvi ] I 
e, CAK 4mM<9M*C», 2 5 0umG>aNT 
P. 65rti<D7>7 »Jlf-A <Amp 1 i I he rm) 
{Jnvi i roffen. LaJol la, CA>, tt 

OR C*6*f 4 5 0 u ! ©PC RK££*fcWc, 
FCBWhS' -CaTAGCaGCA GCATCA 
AG AO GAATATGATA GGATGTGTC 
T GCGGCGTTT-3" 
RCSB^S" -TCCTCTAATT CCAGGA 
TCAA GA AC A ACC AG AGGTTTTGC 
A TGGTCCCGTA - 3' , 
[0 ] 79] CC*h«^*Jt*r, FC?5 
3 1 *J8*c*tf-£2 9fc3 *UC/RC:/?>fv-<7> 
3' 5|dBtcfctf*3 0ttStt, fit- -CHB 

va*7t n a *m o xMom^m ioty»n? 

FCfc««/RC*SV'*-fl>5* *ttKtetf£3 



M20 00-3? 194 

*3 9if><**tT-?fc B HBVKrt^e^^r fisia 

ftfcPCR£»i*&<*tf*2 1 1 MU^n^ 9 

M©tl«fiWKJ:04it6*ii3 04^^^A, ft 
&c«c F C*i«£tJR CO* l s>-fe ^> > Fk: J: D *> 
n*2 9**J:o l 3oascc^-ytf*^ir, CG>£#to 

[0 ] 8 0] (i i ) PCR£*KWfi 

10 ?. 0. 5xTBEH«iStffiK*t/fc4«Me1* 
pN rTtfo-**'* ( FMC BioProdwc 
is, RocKUnd, ME) *<ElOu KC^r 

■C. 3^>G>'0 KrtifflJflU *ti&ttE>NA1H X*- 
^-«TJ:**BE*C> 2 10, 1 60 fcJ: 

CXI 7 0 I) p 2 1 0 b pteWJWi'OP 

ft. TJR«nfc8i«pcH«iivAo, *t,rfc«< 
*oawo Fit, ■i;if'^x«>r>yi;3>KMiK 

[0181] (iii) PCRfefc©«fi*li 
iK<£PCR*flTOtt^*«ft5u Mi, ]xThe 
rraoPo I Hifift ( N E BiOUbi, Beve 
rly, MA). 2 0 0uMOdNTP, 2 

jf3~*fNEBiola]>*, Beverly M 
A) * 1 0 0 u I <£Efc«^4"T?<fe^S*lfc. 
jE**7 5 4 t> - 1* F C i ftli L F C <Z> £" 6ifr-C * 

FC^<r;c;RC^^-<^-ccs^lu±^^o 

fc. LFCfe^^LRCyy-f^-ii. FCiJj:^RC 

7 f V ca ! <o-fe ^ > I- ecwa* *B wtw 

LFC=5" -GGATGTGTGT GCGGCGT 
TT-3 

LRC=5' - AGGTTTTGC A TGGTCCC 
GTA-3" . 

[0 1 82] •<>+^^>s>lt 309, ] 80 

ARC fc t> c •« 2 % 7 #n - x m, * jb t - t 

p n o r r^P- z>&m***x9ftotc m 

[0 J 63] C©»ttttl#%Bjl 7^^r* 3 0#^> 

*'C. P CRSflW? 1 0 a| *lft«P/dci«.5 3 TCC<r»< ^ 
*«>^.«^TTrS r ., 6 3'M^C?SlHSI^ J 0" 1 , 1 

50 fitit«lttOAA:«WDNAC*K:ftff'r&i 
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WiW&-i<D'f>Fm i en**, **pcr-c 

■CLC**J:yRC7 r 7^7-*«^Ct«l(C.ft6*\A:2 
^0<[*3^©/OF£WK*<fL> , Cl*6. 

©/<>fi*, r>7g3>*77^7-u 

»*. 5 3tX3i^>*^^'7>t,fcf*. M» 
fc t ©It, £X f;r>7'l- Y ««tt-C*mWt 

sn^ci^iiwr*. **teflfcito^m 

3 WW -V >+ * v 9 > iei LV .■ f* - > to J: 0Rtttt 

10 16 4] <*ft«2 HBVEPJCC^«WBCC*IH 

( i > MM » 
Eco H l?ft**i;Aftft*ttfcHBV79;** F 

N A F C to*tf « C7*<t* ftfft 

4 0j>M. lxThe rffloPo ! ttNK (N. E- B 
iolabs. Beverly MA) to^tM* 10 
V 4*10\ ifcttO HBV£**£tM 0 0 u I 
i*htLntc m Jlft&iiPe rki (i-Eliner (Em 
eryvuie, CA> McD1^*iM *?-*rJl 
4&04r«fflO-C5^Wr9 4t;At:eti^c 0 

ff*6 3TT4 8 0*Ms* K/fc. 3KX 40 

ncsB*££*? a-^i*. 4*tiL®Ba l#L>>v- 

IN. E. B i o ! a b 5 . Beverly M 
A> . 1 *Th e nuoPo I ftfctf <N. £. Bio 
lal>5. Beverly MA) JtJcMOOuM 
<DdNTP*SW<.*fc, DKA^^fS feJ:UWffiEd 

u ]Kft«j:9re«neh®aSiRd«i^»-'7'iejiipx. 50 



tiHSaOO-37 194 

56 

fc, DNA?E^l»<0'tn-en©^^-7^iL/c. 3fr 
-enen^DNAAfitflK^^ 
«> 2. 4. to£tf6*Sffl!«K:6 3 

[0 165) <i i > IMK>r vif^ 

6f n o 0 t ic & {Far 11* in tr dale, N Y ) R 

fe. 

(0160) < i t t } -?^*a*4i?-7U- hor>3i 
H 

tntnefeo-c^aa (fro*?) 

fflUcl*** 'J ri* Jt * FOEflltt, F CAJctCXR 

5* -ctcatcttct t attggt tct 
tctogattatcaaootat-3- . 
[0 1 e 7j **vettcD-?-< £p*o-7"u- hoo 

***lMSWft7>^r>A2 0Cu IT2H I J>A 
■J 3 5? j? u** F I 0 0 u M4Mt4Sja I 0 u I 

0 Ou I 1?-Bift»0. toAE/^u- 

[0 16 6] liv) 7 r u-7'CfflW 
Wic^fc04?>^7 ^ ^- 1 L XfitS 3 h4 R C * y 3 ■ ^ 

0 wMOT-^-'Jvytft. ENZO Di«9A0S 

1 ics (Farminvda !e, KY) iPh<0^ 

r- hottnK^^-caa^nfc. ^- i j> 

yUcRC*l*^^u*^F26u ]*, VtH-M 

^EDTA{pH6.0)l^Triton X- 1 
0 0. 2. 5K7 r **h7>ftt, 0- l5M47NaC 
1. 0- I 2M0&HEPE S (itt), 0. 0 }%v 

[0169] e ) S£&tr^6^>^<rf8k^c-7^ ? 
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p * a fr-vL/- \ r 7*-(«t«tiTK:S!r 

2 MR 

1 x 1 OMM 0- 4 1 3 

i x i can o. 203 

0- 0 8 6 

^-fe'^JflfcCi^BL'ati fi}»ftBcasK'J>'? 
-t'tPanVe re, Mad - son, W! > #Ef* 

B c a * U > 7- tf<MM«4Utt *ft*ft 6 5^C*5 
tO I GO] <*««3 LJ t hC0tf«jy5~ teXO 

t h 0# U > ? - tfos 1 - 3 1 vJS«ftQ&ftn«: 
3*«T6&ft#E£3ftfc, CiDWEc^jftflte^ 

FjgeW=5* -CATAGCAGCA GCATGA 
AG AG GAATATGATA GCT GGATG 
7GTCT GCGGCGTTT-3* 
RJB2H=5' - TCCTCT AATT CCAGGA 
TCAA C A AC A ACC AG TGC AGGTT 
TTGCA TGGTCC CGT A - 3" ■ 

(0191] cnb^y^^^-wEn^ti^Jisa^F 
c*»j:e>'f J^^-t. *tftfc#&f OS] <E^r^r 
y:✓^*fc3^:*t*Si>1✓**l : <±BT«»> *W0 
Ti>4Ct«lttt»TlHlC , Ct'6. Sit* 1 x i 0V 

«Uc l"7©WSfctt. HBV DNAGtftbOKT 
7 DNA£50n tL'?Gft*ttnai<G> 



30) «H20 0C>-37 194 

55 

4G$H BHK 

1.49 1 1.419 
0, 09 6 1-0 1 7 
0. 08 5 0. (-6 3 

10 10 192] (AT t hCC^«^7--fe't?<7[5*») Bs 
t SftiliB c a #"J >' *ffl>*T*sHttcj: 0 . m£ 

*WDNA«P*tt*:, #!M?-«Mq*ft 

oMf$^ to i >x # 'J 7 - -fe' c t #j*3£ ft 
-3* **v»$Hw^*i^t*j:5k& 

tfRJ t»Sft42^*?^~*lfi»U Cftltfffi 

FjK9N=5' -CATAGCAGCA GGATGA 
AGAG GAATATGATA GCT GGATG 
TGTCT GCGGCGTTT-3 
RJEfl B 5* - TCCTCT A ATT CCAGGA 
TCAA C A AC A ACC AG TGC AGGTT 
TTGCA TGG TCCCGT A- 3" . 
[0)93] CtxhOVv ^-7~<P*ft-eftl±_tK<»F 
30 C±UtfF J*?-f^-4. <-ftMJ&fO*l©*^ 
y> h+tC3^!&l'S fl/tf K (±!2T»^> t-tft 

fcBPCRSltOJ^rft^^ SOu lOEdHM*? 

^i«tc?T^ft^c. HBWt«/«>3>ho-JHtHBV 

o^a^rc. -tft-fftiottB^dtii, £tt hco5t«j>' 

(Clont ecu Lfihoratorie 
s, Pal o Alio, CAM 0*£, 1 x^T t 
40 hC'#Ov--tt|*0T£ <C I o n X e c h Lb Do 
ratonei, Palo A I X o P CA> 2 5 
OuM^dNTP, 2. ^mMOMffC 1 , 1XPC 
R^O.'Otf- (Epicentre Tecliiio I 
os i e&, Mad i son, VI ) ttbfflc*M 
ftWZQ et3*A<0F J ^^;t>'R J ^7 ^^-t^tr 1 
OOu I OSKfldlllf^Rti/fo. «fteft<^«^* 
*2-W5 0 u 1 OrtB^tC^frffc. ^*^>5 0 u 1 <^)T» 
#(* 9 4*C» C<05 ^fS^fiDft, ft^rif-^^^i' 

50 xiewtrfc. ffe^twc^ #fiisir^7-riiT:4 
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I*. CC^$C<EPCR*£JiOfc, 
[0194] 5£^£0>ff&li> fl£*ftfl a CWm'fc 

J: 5 tc , '/ to * v ? 1- - h 7 j -te ^ k ct: -? r 

SBtKc^i'-c J: 0 *s a ju©«*|b^t-fti. P c 
R8ftt>noy**r«Lfc. *u-c 1 x 1 o*to* 
I/] x 1 o^*^(c*^^cS^L^^**it 

m r 1 13 1 * r > * 'J = D ffl & JWK ARt* fl * 
nfc. «Bfc*i7 h r 7 * j: -7 r 7 v * v 5 

OfeE) *ft*ft<W>:/*|*, l xTa<nffiI» {P 
erKm Elmer, E m « r y v t 1 I e. C 
A). SmMCPMtfC I.. 200uMG>dNTPs 
toJeJS^tifc'Arap I i t ao Go ! d < Per 
K i n Elucr. Eflieryvi ] I e. CA > 

It. iaT«*W*W? 65pM^«^3? »u*?F7 

5' CCTGCTGCTA tgcctcatct g 

ACAAACGGG CAACATACCT CCTG 
CTGCTA TGGCTCATCT-3 □ 
[0 196] *-7^-f-7-*Mit* MBDNACJClk 

[01971 BMftDfl**. *ft«2 dfl^OfcpJC^ 

HBV+ i. 4 0 7 0. 37 7 

0, 0 83 0, 0 8 7 t 



M2 0QG-3 7 194 
TO 

[0199J i*W<5 *H>#^'-dUTP*^ 

(nftJltf+^-tfUTFOM 
0. 2M*4Ktl iJ9A«ffjg fpH9. 2 > 1 

c-o-7^*p*iKoryAr^>-dUTP (enzo 

D i a i? n o & t i c % , Fa rm;nt f da le, 
NY> £Strtaa5m ! £ 5 m I CO:'? flP> *^ 
f A 10 r i ch, M i 1 w*u Ke e, til KftJg 

ti . Mr Ivaufcee. Wi J £#£££Wc. C 

r^XAIdnct Mi Ivauhee, W M 
*ffi?fjriC < i; t C9. 2©tf£flHBb&. S*fcJ:C/ 

BU 7Un-7 5>©t-*<Wfl«. toJtC/^xK4V 

^t^tA^anfcb-^wa^^oxHPLc 
S«i«(pH7 T e> m*-»rwkofcDEAE- 

SepN de xA-5 0*7^*^*Wl/fc, felt* 

H> X * > 0 ^© 0 . 0 5 MM) - 
7 ')MG>£ffiCttffil.'fc. 2 9 

HPLCC|4fltt** *>Ufc. >99. ftKeMtt 
* 7 ^ J» f s > 7--'H ( -C iS ^ 3 0 

TC©*4+ , CP-» l J-*-'<#l*-#^ , C»*l/fc. « 

Bi/t:w&a»Wtawttlo*tc»P(fi/, toJ:V2 9 
0 nMt^ft^j: QMLfciMMiK 1 OinM 

[0200] ti \ ) ^-f^ftSSS 

4 X l)#Afifr>t^a^nip 1 8 ?a->t:4*T^7 
t - &Sft V>? E GrtJ*^ ^ ^ r ^6 I D N A 

T<omvib* ; 

5" -CGC CAG GGT TTT CGC AG 
T CAC GAC-3' . 

[020 1] 7. 5uffCC'l*ttDNAtoJrc;60pM 
<OPMl-7^^-7-^¥iriDNAft^«?3 0 On \ 
4fP«0&. 0. 5 u 2x«i«?S I 
toJ:^2 0 0 rtMWO NTP*Sirri5MtOfc|flfiSE 
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©E£*tt*^*^-dUTP&fiLfc P 2 5u!© 
DNAjfi£*%. 2 5 u ]©HStttt4ft*L. *0 

[ o 2 0 2] a©* y v - c ©ftftfl-cefli <.* 

fc;Exo (-) K ! e !i o v (QM/mi, NE 
B i o I a b a , Beverly, MA J *J ) . T« 
q#<M9<-<fc amti/u I, GI DCO BRL. 
GfliiherMJwrg. MD J: D > t toJ:tfBe I 
<4*ti/u K NE BiolaDs. 
Bevcr ■ y. MA«fcf>> # lo 

t*>a: lxNE#Bf?fi£ (N* E. BioloD«, 
Beverly. MA)tt. 1 CmMftT r i ft - HC 
! lOmMftMt'Cli, 50mM©N*Cl, W: 
C/lmMoDTT <2 5 fc CCpH7- 9>*>6a* 6 
[020 4] HiftjftSAi*. P H*7. ir-fcO. tt, 
TM»C 1 *^2inM^Wt v *>^Ci«^taNE«^«f 

[ 0 2 0 5 ] 8*«2 Mi* MtfC 1 ,#2 mMfcW'C 
*0 -tut 1 a>M0MnSO,f>aA?i,>4c£JUft 20 

[0206] 1 KThe r nioPo 1 ttWft (N. E. 
B i o I a I) s , Beverly. MA ) Si, 2 0mM 
©Tr»s-HC! £g&*Ci?pH8. flJ, I OfliM 
©KCI, 10 mM© (NH, ) t SO B , 2mM©M* 
SO,, J*J;PC. iHTr t ton X-IOOM 

[0207] t i i i ) ?7 4 7HHtK&P0ffi 
ft * 4# >J jk* -fcrtMfll 4 l/f S'-dUTP 

W«k, y*£tfKJ;*l^DNA©2*S^B 
*fift tt* i *2itfSg# t tfctfO TT©7 # p - * yjt* t 1 

^CJibftil*. C ©:£&£, *JM<*i/-dUTP© 

NA£#fktt$ai*<9-C. ?5^>t©£j&MMftB 
£#f£ X- 2 *©Mrc A ffitt D N A ©MM* 

a©H^ttf:?«©i^QB«ua*. tavc. fti 
&MH7 v i/> > Y MOW?? -< u 

6. 

[0203] (iv) MHHRtr-<9Af t 
L<!>NA*>fe&<&©T\ dUTP©£ft 50 



•HH2 0 1)0-3 7 1 94 

lit. ESt 1 **-*©*. feJtfd'CTfcSWia©* 
6H *J 8 nft MR Wit W * » 

©fcfcfctML/ftMH*. Be 1 N 1 tNM, «(E?iltt 
Bfljtf, GC A/T 3>e*-*-7 
C^AMa c DN A S I S (Hj iftch* So f 
iware Engineer in? Americ 
a. Ltd, South San Fransi&c 
o, CA) *HMu:GG (T> CC to£VGQ iA) 

c c mo&m^mt * fca *c 

[0209] (v) RJG#£tf 
B 1 9(4, «*05«W![. MK4iJ:^flUt«ni^M« 
l^aM***. ttl'McMftd NTPfrfflii/cK 
. rfy JMf * v - d U T P *a t > fcSOfc 4 Btt * ' * * 
->*t^**c4#e3fc6ttfcrc, £jMvkm**g 

G <T> CCfccttXGG (A) CCEfll©ttB©0*r(c: 
J^C, JMHt8(£©B s t N 1 ftMfcafc©M*-> 
ifi GG fT> CCfcitfGG (A) CCMfrDilfrC 

©RlbPGG <A) CCBfi^T?03iVf|!ift4:^l/^C4^ 
SKtttAfe, *!!4t.t:dUTP*»ffl<.'t: 

g t N I ± * fW tid*M- 4Kifi(9JIB[B»^d U<C«liW 

<+/-) lajrci 1 ( +++ + > ©sfiirtw*wifa^ 
Hut, ft^+v-ua^ii^wtwoafeic* 

^fit^, B3t#^^-'b/TJ>erfliopol8» 
[02 10] {««fc«6 PCRCdfeO*Mi^ + +^€- 

TS-4*^>-c?T^fc. cn6w^ f j^"5 r 

tt. I 9 9 5*1 2R 1 &BtttHdft^*BtiniJI(08 
/574 f 4 4 3^C(iWcia«|$tl ^MT6£2* 
4 0i)ncr©T7 D N A. 50 
pMflOTS-1. 50pM©TS-4. IxpEltKffi 
(BRL) 2 OOinM dNTP. i&&tf\ 5^- a ^ 
©Ta«*yy»— (G J BCO BRL, G a * t 
h e r * bu r s, MD) frbtti 1 00 a !«'^Jo* 
ff ^rc, Drj 5 'J > i^fefri*, 9 4 *C C5 0 5 0 
2 5 «HI4a JiCXfl S W 3 »U© 2 5 * ^ $ *T?* 
82 !^C©«&fi3W>»S»*^r # a£©JK£U* 

?-K«si6u^>t:©llV4ot:ttQt^«d. lmM 
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^ttlt^fc, Ta<itf 'J*?-tf <G I BCO BR 
L. Ga • 1 h e r s h u r tr, MD) ftT f L Tt 
h Ait p i i t h e r iute£t?Re p ■ > therm 

»J>3F--tf (irEpicent re. Madiso 15 
r> W tttUWc, sw*<t<t 

@2 2Kmi!\ Ta q 3 *&A6 

ris^nfcjssratiso -c jh**+ v-u t p©wst 

A*ttc -7 fr 1 "P<E«*t;tT t h # U > 7-tf 

y>*-tf*Eii*£rt;* 3mM Mi?ct,^fira 

£J:&a.«t«>ft&l*. *>l^*v-UTP#afR<ZiS 
ft. fCtt4M» ■fl>ii*©gI*tt*SSi'»*. 

T T PTM£-dA*^it:fcMR«> 1 T / ] # 'J 

Vi£t>ft1fi, 2uM, 4foMfcJ:tf6!i»Ma>M*C t, 

EtiUKHr (Perkm-Eliner, Foster 30 
City, C A) *$>Ta q# »J (Perki 
n - E ! in er, Foeter City, C A ) fej: 
ICDPCR Enhancer (Strata^ 
ene, La, JoMa.CA) SffiflGOfcTf I* 

U/*~«9di&cUto}«:#jl. -et.-CTf 1 Ml 

rtt. 2, 4 sfcitemM Mgci,-c 
te**-»fc. W*U PCR Ennancer^W 



4W2 0Q0-37 194 

*6wM M*C ! T f l/PCR £ 

n h a n c e r ffiB^^^jftSttfcS«^)^^'Wi* 
fc. TaqJBfcJ:*? PCR Enhanc 

e rt^JH«tt'-UTPt«^6*«iK)fcid«:. few 
jfc**#»J-rf?-i! , T t h. aidp i i t n e r rofcJ 
ORep ! s the r in t*l> TTKOfc, Cfl>«*«r, 
H2 4£ntt'. Amp ] i t h e r ni#'J *3 — tfK 
J:^ TM*B90»trt'<>fc3P, Rep] i the 
r n* # II y 5» - *tt * v t tf. C C'C £J8Mt£ tlfc. 
*tt«7 UT P (rDK^WKStl 

-©T a q «M4H< »J ji ? — K"C* o?cT 1 h# l i>^ 
— Ml, PCR Enhance «'*m*fcSfc*M-. 
**®JMfr*Ut. **c -*WTth/PCR E 
nhancer^t:. 8mM MrCliftfiMfc 
SJt#6fflM MsrC » .PKltJ:*} fe»C>*WSr^* 

[ i) 2 1 3 ] <#ftfl9 «*6<DftSiftfrO«* > 2 -> 

e>=r!J=f**l,**K, TS 1 3fcJ;£*TS 1 4tt (C 

dUTPcr>iyffiTt > ' , ^T l J*7 7'-^T7 DN 
A«l!^7fc*^>h^iM^fc^ttffl^c t Cft 

1 h#»M 7~tttf6 WE±fifl>PCR Enhanc 
erMMi/fc, »JSi£^totf«ailBtt, H*<C?*(c 
* v - d U *Stf ? > 7' u - h * fFHf i *iut> K 

ftS^*JW6»2tBi, 7^-'J>^IfS> » 
SXIf i & t**14oiS^ > tr w» <r Q J: *) l£c «A 

^■C. MffCl,I^H*t, *lb$*&, 
[02 14] 
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m 



5ii>M 
4 in 14 
3mM 



fin 20 oo 

•rr* 
+ + 



37 194 



i>> a nt; ft 2 5» fifiv 2* 



4mH 



+ + 



2mM 



+ + 
+ + 



[02 16] clKlkfliO 7^?-E«^^ 

aRcfi^es^ $ tcse $ n w * Mra>*fl 4 a: *o 

T S 1 3 , TSM7^ ?~^ttt4>EHftAtrtft 3D 
£><&tt£tr &0J£fft*#itefetJ'cT7 *V^©W« 

1t*o<6# *fffltCRUT7t:^>>HiCh^ 

[0 2 1 7] -itOKJS*. B2 6*6^-{-?-0*E 
*<Eft&£frtt*JiK»rt7^ft:. a<)*Cr2 0JlttJJ;tF 

t7-»- 'J > ^Mxs^fixnr* ] £ B coE>4»Reoo»x h 
fcifc. 3E»flDdTTP*3tl*ry*7* >~dUTP 

flH*rn*^****v- d u t p©Rfc>*j iciftwifc 

[02 18] :f*4?~&fa^tt*£fc1+fr t 8 o'er 
2J>B*JJ;CX7 2^r203O#ll©2O?4**rJt 



fltr-Wt, TS2l>TS22>T$l3fl*MK'fc 

*+i'-dOTP*S. ecu:, 73 4-7-#lS£r* 
»C4*t#Ta©|H»K»0»*, tttf*6* TS2 ! , 
TS2 2, TS 1 Sfvlv-K^XtMtM 0, 
1 L . 1 4T'&4ft>feT&4, 02 SlC^lr/cl**!*, 

a*tf*i'-dUTP*»4i/ci!fc»***. 
Ettas 4 r i - >j > v/ iMiUt t <mma -> fc e tc 

[0219] <*ftflll 7 7 0-#Sttf«fl>& 

«**H«B5B&*. 7«M7*>dU 
TP©fffcTl7?fc a J5ltCE>A:«t>©^>yL,-htt r K 

5" -AGGTAACTTA agatggtcag 
GCTG AA AGGAGG A AC TATA TC TGC 
AGAA-3' , 

[0220] SltttlW*^ TRffiCTS! 

w*^atc^<r»r i w i «jts 14^7^-?- c i o 

0 ta o ! e s > , 1 it l 0?>7b'- 1 ( ! 0 0 p id 
oles), 2filW25mM MsClj. 2ii I© 
-OOwM <JGTP/dCTP/dATP, 2ff 17 
>)JL7$> ddUTP<ENZO Drarno»t 
ics, Farmin^ale, NY), 1 p 1 4> A 
tn.pl i t 8 q DNA*»>>5—tf (Pe r K i n-E 
liner, Ernes 1 yvi i I e, CAJ , 1 ^ 3 u I 

fc. TAPSHWW*, 16©15*^^**JpH9. 6 
-C&OOnM TAPS < S I GM A. Si. Lous 
MO) , 5 00i!iM KC l7»6^^fc D SCtt. 
**<5l^.'l©TAPS»a*tW0. *t«XoHM 
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SET*. □>ho-.»U4l-'C t S**S*ttl**fctt7 
•J^r SVddUTPWCfrOK?** L*-b-Odd u 
T P < E N 2 0 Dia^nod i c«, Farmi 
ngda ! e. NY) *fflt»fcKffit$fe2AJc. J££ 

msm, e 4 •ec i &Hftti i. , **c e 0 trc i m 

><< * KiaM, (F i -NHSxAf-JU) 

«y**K*. -ei/TTWr a 1 t en 5 8 Koda 
k F i Iter (Si GMA, S t. Lou i s. M 

xfw^os FdntAoy.^) tcj:+)«m<?n& 

COtM*. 03 0 

£6ft*6. Cfcjkt*l-""UM*. pH9. 7t?3xTa 

W^TWWlfcd dUTPfcffll'fc^ htf- 
W 9 t>^?CttAa4r'J: 9 ft-*' ?**B&J!MIA*C 

fl>fi«t*«fc. fc±*T'*>tt£ofc<l dUTP<o**Q 
fcWfcjwMttfia, +»K#A&n. cn«T<cai*w 40 

[0223] tt»tt*J JcHMaUK MM* 

^ - * it tifitttw^i* < tm?3 A*~m:mm 

to*UMH|:to-feAK«» i C, WHS****-*-* 



WH20 00-3 7 1 94 
:*> 0 ftttBEH *±flW- * WW>rc -fe A <> * fcfifc * 

[022-] 

t. 4<JJ:tfSEaftfi* (Willi:, tt»Ufe^*WS4 
[BSMWttVHJ] 

[Bi ] *m?yJ*-icj:h&#Wm&wTtt 
J: * MUMW *B*A«OT X 1 * * . 

[010] B9cc?7a-b^4*J:^«itfl5l»e**Tlia 
IB I 2 ] MNHk:WIIpB62^3 ^JBtWT 
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[■15] *te8mW|U§£2"?<23 ^Jat^t 

[017] PCR£J:vc|1tt;£ft4tt^9BiM0 
[SI 8] HPVT^Xi KDNA©*»*iK^t-'C 

[319] ^C'Ctt*tSn^^^^£StafrTCC * 
jUtf+t'd UTPfeJtfiEJpvd TTPfOPCRRlS 

4, 

[B£H **#*i'dUTPG>^T1?Q, PCR£ 
[022] *^#*^dUTP<P^TrPCR£ra* 



(35) £«I2 )!>()-3 7 19 4 

[■23] ^Mr^+S-'dUTPQffaTTO, m*o>& 
*c©P c R &«uc*jtta if 1 4>i* t atom cr C i , <z> 

[B24] ^**i'dUTPfcJCJ<PCRx>^>-* 
-©ffflTFTO. S^^HISWPCR^tc^iS 

[025] ^i^i^UTP^TW, PCR£ 
[H£7 ] ^*'+VdUTP^f?aTTO, PCR£ 

[BE 8} tc Jl&*jlirca>, a**K*S' 

dUTPOiTSTT^ PCRAttWcftfl)^^^- 

[■3 0 ] 02 9<Ptt*<E t>#^ ^ ^MfC**. 
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v-^-ii. aoj Arc. T»«f^pM iM*t 
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J.- *.r>v HJaUHK*. 



A IT T.lM 
ft *ifT»fcUT*| 
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IB3 0] 




0 7'*Tt*i* 1M «T* J!r>ft-«, 





«^«. J*t T 

r.*jfrn» iMW 



c/o Enzo Bi ochem, in 
c. , 527 Ms d i s on Avert 
u e (9th Floor), Nev 

York, Nev York iwzz, 

U. S. A, 

(72) ABU* ^V-ftf- 7/^ 

rxvyj^SRB ^ a -a-$> lira, 



7> 'J^'SSRS -a- a-* ii7n. 

(73)^W* -7-"J-> 

r^v^Mfl 11735, 
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